A post-synaptic depressant modulatory action of 5-hydroxytryptamine on excitatory amino acid responses in rat entorhinal cortex in vitro.
The depressant action of 5-hydroxytryptamine (5-HT) in slices of entorhinal cortex of the rat has been examined. When single intracellular recordings of pyramidal cells in layers II/III of entorhinal cortex of the rat were made and drugs applied by iontophoresis, 5-HT evoked virtually no changes in passive membrane properties of the majority of cells studied. When short regular pulses of glutamate were applied to the neurones and 5-HT was ejected in addition, the depolarisations caused by glutamate were considerably reduced in amplitude. This attenuation persisted in medium containing cadmium chloride (200 microM) to block synaptic transmission. The magnitude of the response to 5-HT was dependent on the ejection current and this effect could not be mimicked by increasing ejections of Na+ or H+ ions. 5-Hydroxytryptamine had no apparent action on neuronal responses to iontophoretically ejected gamma-amino butyric acid (GABA). In later studies, the action of 5-HT was examined on epileptiform discharges, evoked in the presence of the GABA antagonist, bicuculline, in the same group of cells. Droplet application of 5-HT into the recording chamber, or perfusion of 10 microM 5-HT regularly attenuated the length of epileptiform bursts but, at this concentration, had no discernible effect on the resting membrane potential or membrane input resistance. The effect of 5-HT on the release of glutamate from slices of entorhinal cortex has also been examined using a fluorometric enzyme assay. Concentrations of 5-HT as large as 30 microM had no effect on the release of endogenous glutamate in these experiments.(ABSTRACT TRUNCATED AT 250 WORDS)